The Canadian Organization of Medical Physicists (COMP), in close partnership with the Canadian Partnership for Quality Radiotherapy (CPQR) has developed a series of Technical Quality Control (TQC) guidelines for radiation treatment equipment.
All information contained in this document is intended to be used at the discretion of each individual center to help guide quality and safety program improvement. There are no legal standards supporting this document; specific federal or provincial regulations and license conditions take precedence over the content of this document. Notes for daily tests
DS1
The configuration of this test will depend on the design of the facility and equipment. Safety is the concern and tests should be designed accordingly. As a minimum, manufacturer's recommendations and applicable regulations shall be followed.
DS2
Alignment of crosswires and appropriate lasers for collimator angle 0°, gantry angles 0°, 90°, and 270°at the isocenter.
DS3
Gantry angle 0°and at isocenter.
DS4
Coincidence of crosswires and/or reticle and/or block tray axes for collimator angle 0°, gantry angle 0°at isocenter.
DS5
Coincidence of the x ray and optical images of the field defining wires for a 10 9 10 cm 2 field with a gantry angle 0°, collimator angle 0°, and source-to-surface distance (SSD) 100 cm. The tolerance and action levels apply to each field border. With an appropriate tool the test should be performed using the real time imaging device.
DS6
Both the optical and x ray images of the field defining wires for each field border should agree with the electronically indicated field size within the specified tolerance and action levels and for the geometry in DS5 above. With a verified reticle these tests can be performed with the aid of the realtime imaging device. Notes for monthly tests
MS1
Mechanical and digital gantry angle readouts shall be verified using a spirit level, or other appropriate levelling device, for at least 0°, 90°, 180°, and 270°.
MS2
After determination of the 0°collimator position, which is then used as a reference, mechanical and digital collimator angle readouts shall be verified using millimeter paper for at least 0°, 90°, and 270°.
MS3
This test refers to the field wires orthogonality and to their perpendicularity to the crosswires. This test should be performed on both the optical and radiation image.
MS4
Automatic setting of the focus-axis-distance shall be checked, if relevant, using mechanical devices.
MS5
The possibility to move the amplifier to limits (determined at commissioning) in three cardinal axes should be verified.
MS6
The couch isocentricity shall be checked over a range of couch angles from 90°to 270°. The tolerance and action levels refer to the maximum displacement of crosshair projection from the initial position in the isocenter plane.
MS7
With a couch angle 0°, couch motions shall be parallel the cardinal axes of the simulator geometry over an appropriate clinical range.
MS8
The couch rotation angle shall be verified over an appropriate clinical range. Deviation between the true 0°a nd the mechanical and numerical scale should be determined.
(Continues)
MS9
Mechanical and digital couch position readouts shall be verified over an appropriate clinical range in the directions of the three cardinal axes, if relevant.
MS10
Measurement of couch relative displacement in all three cardinal axes should be verified against digital readouts.
MS11
The radiation isocenter is established radiologically using the real time imaging device. Alignment of the crosswire and lasers at the isocenter is then confirmed for gantry angles of 0°, 90°, and 270°. The tolerance and action levels refer to deviation between the measured system and the isocenter.
MS12
A mechanical device, calibrated against the true radiation isocenter, is used to provide the base reading for the check of the optical distance indicator. The standards stated in Table 2 apply at the isocenter. The optical distance indicator should be checked over a clinically relevant range of SSD and gantry angle. The tolerance and action levels may be twice as large (i.e., 2 and 4 mm) at the clinical limits of the optical distance indicator's range.
MS13
The coincidence of both the optical and radiological images of the crosswires are measured with respect to radiological isocenter at 100 cm SSD for collimator angles of 0°, 90°, and 270°. The tolerance and action levels refer to the coincidence with the radiation isocenter.
MS14
Geometric alignment of the x ray and optical images of the field defining wires shall be established over a range of field sizes from 5 9 5 cm 2 to 35 9 35 cm 2 at gantry angles 0°, 90°, and 270°. Representative half-blocked fields shall be included. A minimum of six field sizes will be required for this test. The tolerance and action levels apply to each edge of a rectangular field.
MS15
Compliance of the x ray and optical images of the field defining wires with the indicated dimensions shall be established over a range of field sizes from 5 9 5 cm 2 to 35 9 35 cm 2 at gantry angles 0°, 90°, and 270°.
Representative half-blocked fields shall be included. A minimum of six field sizes will be required for this test. Different field sizes should be examined at different gantry angles if appropriate and efficient. The tolerance and action levels apply to each edge of a rectangular field.
MS16
Documentation relating to the daily quality control checks, preventive maintenance, service calls, and subsequent checks shall be complete, legible, and the operator identified.
T A B L E 3 Semiannual quality control tests. SS2À4 A variety of equipment is available for performing these tests. The tolerance and action levels will need to be developed locally depending on the equipment available and the performance variability in the observers. Routine monitoring of these parameters should be based on performance at installation.
SS5
The limit on fluoroscopy time is verified.
T A B L E 4 Annual quality control tests. 
AS1
The mechanical, optical, and radiation isocenter should be redefined and optical and mechanical systems realigned. Coincidence between gantry, collimator, and couch isocenters shall be verified.
AS2
Crosswire centring with gantry at 0°and at least 2 different source-axis distances (SADs).
AS3
Couch deflection is measured with 70 kg at the end with the couch extended to the isocenter.
AS4
Typical exposure factors are used.
AS5
kVp should be measured at least three settings over the range from 60À120 kVp. When measured non-invasively, tolerances and action levels should refer to baseline values established at acceptance and referenced to invasive measurements.
AS6
Tolerance and action levels refer to the coefficient of variation in 10 measurements of relative exposure at a typical set of operating parameters. These tests should be performed with and without automatic exposure control.
AS7
Half-value layer (HVL) is to be compared at three kVp values with the baseline values established at acceptance.
AS8
Where more than one detector can be used for automatic exposure control, consistency between the exposures delivered should be established.
AS9
To ensure redundancy and adequate monitoring, a second qualified medical physicist shall independently verify the implementation, analysis, and interpretation of the quality control tests at least annually.
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